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Laparoscopic repair of Morgagni diaphragmatic
hernia in infants and children: do we need to resect
the hernia sac?
Taha Alkhatrawi, Radi Elsherbini and Djamal Ouslimane
Purpose Removal of the hernia sac for Morgagni
diaphragmatic hernia repair in infants and children is a
controversial issue. In our series, we elected not to
excise the sac in all the cases.
Methods Nine children with retrosternal (Morgagni)
hernias underwent primary laparoscopic repair without
excision of the hernia sac, and we analyzed our results,
complications, and outcome.
Results Between January 2007 and March 2011,
nine children, comprising five boys and four girls,
with Morgagni hernia underwent repair laparoscopically
at our hospital. The mean age of the children was
15.1 months (range, 3–38 months), mean operative time
was 50.5 min, and mean hospital stay was 3.6 days.
There were no intraoperative or postoperative
complications. The mean follow-up time was 32.8 months
(range, 6–54 months). There were no recurrences.
All patients had complete obliteration of the
residual cavity.
Conclusion Laparoscopic closure of the defect by suturing
the posterior rim of the hernia to the full thickness of the
anterior abdominal wall without excision of the hernia sac is
safe and effective in repairing Morgagni hernia without any
risk accruing from leaving the hernia sac intact. Ann Pediatr
Surg 8:1–4 c 2012 Annals of Pediatric Surgery.
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Introduction
Congenital retrosternal diaphragmatic hernia is rare in
children. Morgagni hernias account for 1–6% of all
surgically corrected diaphragmatic hernias [1,2]. Numer-
ous approaches to their repair have been described over
the years, ranging from open procedures to minimally
invasive techniques. Excision of the hernia sac has come
under debate in the literature.
Methods
Records of all children who underwent laparoscopic repair
for Morgagni hernia between January 2007 and January
2011 at our hospital were retrospectively reviewed. Data
gathered included age, sex, body weight, clinical pre-
sentation, mode of diagnosis, operative details, hospital
stay, complications, follow-up, and outcome.
Technique
The child is placed supine with legs extended on
abducted leg supports. Younger children are placed in a
frog-like position. The table is tilted in reverse Trende-
lenburg to allow the bowel to move out of the way. The
surgeon stands between the legs of the patient. The first
5 mm port is inserted just below the umbilicus by means
of an open technique. Pneumoperitoneum is achieved up
to 12 mmHg. A 301 5-mm telescope is inserted through
the 5-mm port. Two 3 or 5 mm working ports are inserted
into each subcostal lateral to the rectus muscle. Evalua-
tion of the contents, defect, and hernia sac is carried out
(Fig. 1). Reduction of the hernia contents and any
adhesions are noted. The falciform ligament is divided by
electrocautery hook or by vascular sealing device. No
attempt was made to excise the sac in any of the cases. A
1 cm skin incision was made directly over the central
portion of the anterior margin of the defect in the
epigastric region. Undermining under the subcutaneous
tissue all around the skin incision. A 2-0 silk stitch is used
for the repair. The first stitch is passed through the
abdominal wall through the middle of the posterior edge
of the defect using a laparoscopic needle driver and then
outside through the abdominal wall with the help of an
18-G intravenous cannulae with 4-0 prolene suture
introduced through the abdominal wall; the previous
needle is introduced through the loop of the prolene and
pulled out. Both ends of the suture are held together on
an artery forceps (Fig. 2a). About three sutures are
required on each side of the first stitch in the same
manner (Fig. 2b). Also in younger children it is possible to
directly suture the defect after the first stitch. After
applying all the required sutures (Fig. 3), all the untied
sutures are pulled up using an artery forceps and the
defect closure is tested under direct laparoscopic vision
(Fig. 4a and b). All the sutures are tied and subcutticular
stitches are applied to the skin.
Results
Between January 2007 and January 2011, nine children,
comprising five boys and four girls, with Morgagni hernia
underwent repair laparoscopically at our hospital. Their
mean age was 15.1 months (range, 3–38 months), mean
operative time was 50.5 min, and mean hospital stay
was 3.6 days. There were no intraoperative or post-
operative complications. The mean follow-up time was
32.8 months (range, 6–54 months). Details of age, weight,
presentation, diagnosis, operative time, and hospital stay
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are given in table 1. There were no recurrences. All the
patients showed complete obliteration of the residual
cavity on the routine chest radiograph follow-up.
Discussion
The Morgagni–Larrey hernia is a retrosternal or anterior
diaphragmatic hernia. It is defined as Larrey hernia when
Fig. 2
(a) Retrieval of the intra-abdominal needle using an 18-gauge
intravenous cannulae with a 4-0 prolene suture introduced through the
abdominal wall; (b) the intra-abdominal needle is introduced through
the loop of the prolene and pulled out.
Fig. 1
Evaluation of the contents, defect, and hernia sac.
Fig. 3
All the required sutures are applied.
Fig. 4
(a) All the untied sutures are pulled up using an artery forceps, and
(b) the defect closure is tested under direct laparoscopic vision.
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located on the left of the sternum or as Morgagni hernia
when located on the right of the sternum [3]. If the
opening is wide enough that it includes both hiatus, the
defect is called Morgagni–Larrey hernia. The herniation
usually occurs to the right because of the presence of the
heart and pericardial attachment on the left side. A hernia
sac is found in 95% of the cases [4]. Very rarely there is no
sac present, in which case the defect extends into the
pericardial space. Such defects are usually part of the
pentalogy of Cantrell [5].
Patients are usually asymptomatic and cases are discov-
ered incidentally from a chest or an abdominal radiograph
undertaken for unrelated reasons [6]. More rarely
patients may present with respiratory symptoms, stran-
gulation, and perforation of abdominal viscera, gastric
volvulus, or cardiac tamponade [7]. In our series, all the
patients had symptoms not related to their retrosternal
hernia (Table 1). These patients were diagnosed by the
pediatrician who referred them to us. Diagnosis is usually
made by incidental radiologic investigation, in which an
anteroposterior and lateral radiograph of the chest shows
a right paracardiac mass [8]. In difficult cases or in
doubtful cases, Barium enema, computed tomography
scan, and MRI may be required, like in our series,
although this is not always necessary. Barium enema can
confirm the presence of a herniation of the abdominal
viscera. Computed tomography scan and MRI provide
further information regarding the relationship between
the hernia and the adjacent abdominal organ and about
the contents of the sac (which is usually the transverse
colon and the omentum) and can allow three-dimensional
reconstruction of the diaphragmatic defect [9]. Although
the diagnosis is frequently obvious, a Morgagni hernia can
be misdiagnosed as congenital lobar emphysema, cystic
adenomatoid malformation of the lung, pneumohe-
mothorax, anterior mediastinal mass, or lung abscess
secondary to a staphylococcal pneumonia [10,11].
Surgical correction is recommended in all cases of
Morgagni hernia to avoid the risk of bowel strangulation,
even though it is rare [12,13]. In a Morgagni hernia the
retrosternal rim of the diaphragm is frequently absent,
and a simple suture technique is usually not possible.
Suturing of the diaphragmatic hernial margin to the
peritoneum or periostium behind the sternum is difficult
and not very solid, particularly with the laparoscopic
approach [14]. Morgagni hernias have been treated
traditionally by laparotomy or by thoracotomy with
inherited longer postoperative recovery and considerable
morbidity.
Georgacopulo et al. [15] reported the first successful
laparoscopic repair of Morgagni hernia in a child. In
recent years, there have been various reports of repair
using minimal access surgical techniques in children. The
methods have included primary intracorporeal sutured
repair [16], full-thickness anterior abdominal wall repair
using a Keith needle and multiple skin incisions [17],
mesh repair [15], or laparoscopic full-thickness anterior
abdominal wall repair [18]. The defect itself may be
closed either by primary sutured closure, primary place-
ment of a mesh, or by a combination of both [18,19]. In
our series, we performed laparoscopic repair of Morgagni
hernia using the full thickness of the anterior abdominal
wall, with extracorporeal knot tying in the subcutaneous
tissue without the need of a mesh in all the cases.
Removal of the hernia sac for Morgagni hernia repair in
children is a controversial issue in the literature. The
debate includes three groups of authors. The first group
recommend not to excise the sac [4,5,7,8,14,20], the
second group recommend removal [2,21–23], and the
third group recommend removal of the sac when it can be
safely carried out [3,18]. Mallick and Alqahtani [20]
reported 15 children with Morgagni hernia treated
laparoscopically with no attempt to excise the sac but
with complete obliteration of the residual cavity in all the
cases with no recurrences. AnXelka et al. [22] recommend
excision of the hernia sac to avoid leaving a loculated
space-occupying lesion in the chest that might result in
recurrence or mesothelium-lined cyst formation. Georges
Azzie et al. [18] prefer to excise the sac when it can be
done safely. In one of their four cases of laparoscopic
repair, an attempt to excise the hernia sac resulted in
cardiac arrhythmia and therefore it was left in situ.
In our nine cases, we chose not to excise the hernia sac as
we believed that there was no need for excision. Further,
there is a risk of injury to the phrenic nerve, pleura, and
pericardium that might be associated with sac excision. In
addition, sac excision is demanding and will prolong
operative time unnecessarily. We did not encounter a
fluid-filled retention cyst as a result of leaving a loculated
space-occupying lesion in the chest in any of our cases,
nor did we observe such an outcome in other author
reports [4,5,7,14,19,20,24]. Follow-up radiographs showed
complete obliteration of the residual cavity in all our
Table 1 Clinical details of nine patients presenting with Morgagni hernia
No Age (months) Sex Weight (kg) Presentation Diagnosis OR time (min) Discharge (days)
1 23 M 12.3 Recurrent chest infection Chest radiograph 45 3
2 15 M 13.4 Nonspecific respiratory symptoms Chest radiograph Barium enema 60 3
3 13 F 10.5 Chest infection Chest radiograph 50 3
4 24 M 15.7 Chest infection Chest radiograph 40 3
5 9 F 9 Asthma-like symptoms Chest radiograph
CT-scan
45 3
6 7 M 8 Chest infection Chest radiograph 40 3
7 4 M 5.3 Recurrent chest infection Chest radiograph
Barium enema
80 7
8 38 F 21 Recurrent chest infection Chest radiograph
CT-scan
45 3
9 3 F 4 Chest infection with Down’s syndrome Chest radiograph 50 5
F, females; M, males; OR, operative room.
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cases. Obliteration of the residual cavity has been
reported by other authors as well [19,20,24]. In our
series, there were no short-term or long-term complica-
tions or consequences on leaving the hernia sac intact.
Conclusion
Laparoscopic closure of the defect by suturing the
posterior rim of the hernia to the full thickness of the
anterior abdominal wall without excision of the hernia sac
is safe and effective in repairing Morgagni hernia without
any risk occuring from leaving the hernia sac behind.
This technique for primary laparoscopic repair of
Morgagni hernia is easy to perform, well tolerated by
the patient, and gives excellent cosmetic results.
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